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Caspase-1 promotes both the maturation of proinflammatory cytokines and apoptosis in 
cells infected by certain pathogens. Work by Gurcel et al. (2006) now reveals a surprising 
new function for caspase-1: the stimulation of membrane biogenesis to repair damage 
caused by bacterial pore-forming toxins. Thus, caspase-1 may promote host cell survival 
as a means of resistance to pathogenic bacteria.Pathogenic microorganisms depend 
on  their  host  for  existence.  They 
have  evolved  strategies  to  invade, 
multiply,  and  propagate  within  their 
host  while  attempting  to  evade  its 
defenses.  Among  the  weapons  at 
the  disposal  of  pathogens  are  tox-
ins  that  form  pores  in  the  host  cell 
plasma membrane, which  allow  the 
pathogen  to  inject  virulence  factors 
required  for  infection.  Likewise,  the 
host has evolved the means to sense 
the presence of a pathogen and react 
to  it.  These  host  responses  include 
the  activation  of  an  innate  immune 
response and apoptosis. In this issue 
of Cell, van der Goot and colleagues 
(Gurcel  et  al.  2006)  report  a  new 
strategy  for  host  defense  in  which 
caspase-1 promotes cell survival by 
activating a pathway that repairs the 
cellular  damage  inflicted  by  pore-
forming toxins.
Inflammatory  caspases  are  cen-
tral  to  the  host  cell  response  to 1028  Cell 126, September 22, 2006 ©20intracellular  pathogens.  The  best 
characterized  of  these  is  caspase-
1. Caspase-1  is activated within  the 
inflammasome,  a  macromolecular 
complex  assembled  by  members 
of  the  NOD-LRR  family  of  proteins 
in  response  to  “danger  signals.” 
These signals, which are most com-
monly  bacterial  products  or  altera-
tions  in the  intracellular  ionic milieu, 
appear  to  act  in  a  specific  manner 
inducing  the  assembly  of  special-
ized  inflammasomes.  Recently,  the 
stimuli  and  ligands  that activate  the 
NALP3  and  IPAF  inflammasomes 





known  to  activate  signaling  through 
NALP3,  resulting  in  activation  of 
caspase-1.  IPAF, on  the other hand, 
appears to act differently by recruit-
ing  caspase-1  in  response  to  bac-06 Elsevier Inc.terial  flagellin  (Franchi  et  al.,  2006; 
Miao  et  al.,  2006;  Molofsky  et  al., 
2006; Ren et al., 2006). Upon activa-
tion,  caspase-1  processes  the  pro-
inflammatory cytokines IL-1β and IL-
18,  leading  to  their secretion, which 
contributes  to  the  innate  immune 




Gurcel  et  al.  (2006)  report  a  new 
role for caspase-1 in activating sterol 
regulatory  element  binding  proteins 
(SREBPs)  to  promote  lipid  biogen-
esis. The authors studied pathogenic 
bacteria  that  secrete  protein  toxins, 




only  by  the  NALP3  inflammasome 
but  also,  surprisingly,  by  the  IPAF 
inflammasome, leading to caspase-1 
activation. The activation of caspase-
Figure 1. Caspase-1 Mediates Multiple Cellular Responses to Infection
Caspase-1  is at  the center of  the cell’s  response  to  infections and  its decision  to  live or die. 
Pore-forming  toxins  from pathogenic bacteria cause K+ efflux. This “danger signal”  is sensed 
by the NALP3 and IPAF inflammasomes that activate caspase-1. In addition to its effects on the 




SREBPs  are  endoplasmic  reticu-
lum  (ER)  membrane-bound  tran-
scription  factors  that  function 
predominantly  in  cholesterol  and 




tus,  where  they  are  proteolytically 
processed  by  two  Golgi  proteases. 
These  cleavage  events  liberate  the 
SREBP  transcription  domain, which 
enters the nucleus and acts on target 
genes  to  switch  on  lipid  metabolic 










media  containing  high  levels  of  K+. 
Caspase-1 was  required  for SREBP 
activation, as downregulation of cas-
pase-1  or  downregulation  of  both 
NALP3  and  IPAF  blocked  SREBP 
activity.  These  observations  are 
important because they not only link 
ion  homeostasis  with  the  activation of  lipogenic  genes  but  also  identify 
caspase-1  as  a  new determinant  of 
lipid metabolism.
However,  in  response  to  patho-








ated  knockdown  of  inflammasome 
components  including  caspase-1 




in  the  ER,  blocking  its  processing 
at the Golgi, or treating the cell with 
25-hydroxycholesterol  (25OH Chol), 
a  known  inhibitor  of  SREBP  activa-
tion,  was  detrimental  to  cell  sur-
vival. These findings demonstrate an 
essential  role  for  SREBPs  and  lipid 
metabolism,  downstream  of  cas-
pase-1  activation,  in  the  resistance 
of  the  cell  to  pathogenic  bacterial 
toxins and in its ability to survive.
The  work  by  Gurcel  and  col-
leagues  (2006)  suggests  that  cas-
pases play a much more diverse role 
than  previously  assumed.  In  addi-
tion,  it  reveals  a  role  for  caspase-1 Cell 126, Septein cell  survival. These findings echo 





and  was  recently  reported  to  regu-
late cell motility under nonapoptotic 
conditions.  Similarly,  Drosophila 
ICE  (DrICE)  functions  in  spermatid 
individualization,  and  degradation 
of  DIAP1,  a  caspase  inhibitor,  does 






activity  of  caspases  is  required  for 
their  nonapoptotic  functions.  If  so, 
what  are  the  substrates  that  medi-





the  mechanism  by  which  caspase-






cellular  substrates  essential  for  cell 
integrity. Alternatively, by processing 
its  cytokine  substrates,  caspase-1 
might  be  creating  an  inflammatory 
environment  that  feeds back on  the 
cell  and  contributes  to  its  demise. 
Because  the  latter  possibility  could 






tion  in  macrophages,  the  primary 
cells involved in the defense against 
invading microorganisms. The ques-
tion  is  then  whether  caspase-1-
deficient  macrophages  are  more 
susceptible  to  death  in  response 
to  bacterial  pore-forming  toxins  or 












the  extracellular  space?  Do  higher 
levels of active caspase-1 inside the 
cell  result  in  a broader  spectrum of 
substrate  processing,  leading  to 
apoptosis? Finally, during infections, 
how much can lipids protect us? The 





by  an  inhibitor  of  SREBP  activa-
tion. Do  lipids slow down  the death 
caused  by  invading  pathogens  and 
provide  the cell with a  survival win-1030  Cell 126, September 22, 2006 ©2
When  proliferating  cells  divide, 
k i ne tocho re s—pro te i naceous 




attachment).  This  bipolar  attach-
ment  ensures  that  sister  chroma-
tids  are  faithfully  segregated  to 









Meiosis includes a reduction
sister chromatids, are segre
Petronczki et al. (2006) report
the attachment of both kinet
in budding yeast.dow, giving  it  time  to secrete proin-
flammatory  cytokines,  repair  itself, 



















ing  meiosis,  however,  one  round 
of  DNA  replication  is  followed  by 
two  rounds  of  cell  division, which 
results in four daughter cells, each 
with  half  the  number  of  chromo-
somes. The first round of cell divi-
sion,  meiosis  I,  is  characterized 
by the fact that homologous chro-
mosomes,  and not  sister  chroma-
tids  (that  are  observed  in  mitosis 
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2, e18.to  opposite  poles  of  the  spindle. 
During  this  “reductional”  division, 
sister  kinetochores  are  always 
attached  by  spindle  microtubules 
that  originate  from  the  same  pole 
(monopolar  attachment;  Figure 
1). A  key question  that  remains  is 
how monopolar attachment occurs 
at  the  kinetochore  in meiosis  I.  In 
this  issue  of  Cell,  Petronczki  et 
al.  (2006)  address  this  question 
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